Plane wave diffraction by a semi-infinite strip grating is analyzed in order to investigate the end-effect of finite gratings in pure form. In the formulation, the current induced on each strip is divided into periodic current on an infinite strip grating and the correction current induced by the truncation of the periodic structure. These currents are determined by solving a set of integral equations by using the method of moment. Numerical calculations for current distribution, diffraction patterns, and norm of the induced correction currents reveal the end-effects of the semi-infinite grating.
Introduction
The problem of electromagnetic wave diffraction by gratings has great importance in microwave and optical engineering, and diffraction characteristics of various kinds of gratings have been investigated so far [1] . Most papers have dealt with infinite gratings to which the Floquet theorem is applicable. The actual gratings, however, have finite extent and their diffraction characteristics are different from those of infinite gratings because of the "end -effects" that caused by the ends of the finite gratings.
In order to reveal the end-effects, diffraction by finite gratings and related problems have been analyzed, and diffraction characteristics have been investigated [2] - [10] . However, the most suitable model for analyzing the endeffects of finite gratings is a semi-infinite grating, because it can provide end-effects contributions in pure form as the Sommerfeld's solution for half-plane can reveal the mechanisms of edge diffraction. Hills and Karp [11] have analyzed this problem by using the Wiener-Hopf technique and have revealed the interesting diffraction phenomena. In their analysis, the problem have been solved under the assumption that the thin wire elements are widely spaced relative to the wavelength. However, it is necessary to reveal the diffraction characteristics for narrow spacing in using the finite grating for practical applications such as frequency selective surface or polarization selective surface [12] - [13] . In our previous paper [14] , we have analyzed the diffraction by a semi-infinite strip grating under the assumption that each strip is narrow relative to the wavelength. That analysis have given us many features of the end-effects of finite gratings, but enough information has not been obtained because the strip width of the actual gratings is not so narrow relative to the wavelength.
In this paper, we numerically analyze the diffraction of plane waves by a semi-infinite strip grating and investigate the end-effects contribution. The method of analysis is based on the method used in [14] , but there is no restriction of the strip width and spacing. In the formulation, we divide the current induced on each strip into two currents, the periodic current on the infinite strip grating and the correction current induced by the truncation of the infinite Throughout this paper, the time factor e-iƒÖt is assumed and suppressed.
Formulation of the problem
The geometry of the semi-infinite strip grating is shown in Fig. 1 The integral representations of the scattered field Ep from the infinite strip grating of Fig. 1(b) and scattered field Es from the semi-infinite grating of Fig. 1 (a) are expressed as (7) where
and H(2)0 is the Hankel function of the second kind. By
to Eqs. (6) and (7), and taking into account Eqs. (2) and (3), we can derive the following integral equations for Jp(x) and Jc(nd+x). (10)(11) If JP(x) is obtained by solving Eq. (10), then Jc(nd+x) can be determined by solving Eq. (11).
Application of the method of moment
In order to solve Egs. (10) and (11), we use the method of moment (MoM). As the bases function, we employ the pulse function defined by (12) where ƒ¢=2a/Q is the pulse width, and Q is the number (15)).
Scattered field
Taking account of Eq. (2), scattered field of Eq. (7) is expressed as follows:Es(x,y)=Es(p)(x,y)+Es(c)(x,y) (20)
where Es(p) and Es(c) are the fields radiated by the currents Jp and Jc respectively. Scattered field Es(p) , in which the effect of the correction currents is not include, is called a "Kirchhoff solution" [11] . Substituting Eqs. (2) and (3) into Eq. (7), and transforming the spatial integral into spectrum domain, we have following spectral integral representations. (21)(22) whereFp(ƒÄ)=sin(ƒÄƒ¢/2)/ƒÄƒ¢/2ei(-a+(p+1/2)ƒ¢)ƒÄ (23) and branch of •ãk2-ƒÄ2 is as follows: (24) The contour C is the infinite path in the ƒÄ plane as shown in Fig. 2 
